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Description (OniicaHHe H3o6peremral: 



M3o6pereime othochtch k crpoMTenbCTBy, b uacniocTM k oamwTc Meraruia xpy6 ox B03^eficrBHH 
arpeccMBHbix cpeA, a hmchho k ycrpoiicTBaM a^h HaHecemiH noKpwTMft Ha BHyTpeHHioio noBepxHOCTb 
npoAQJTMo-i>o<J)pnpoBamn>ix Tpy6. HcnojiK3yeMbix b He<Jrrera30Boit npOMbnini era ioctw npn peMOHre occaAHboc 
KOJIOHH. 

ItoBecroa ycraHOBxa, c noMombio KOTOpoH ujuiwfjpiBHocKUZ Tpy6bi rtxfpHpyioT, 3aT€M nc-ABepraiOT 
HopMann3aiQOf TOKa&m BbicoKOH wacroTbi (TBM), m cMa3Ky rpy6 ocymecTanraor a° h nocne rxxJ)pnpoBaHHH 
H, ecrcH ao no<j)pnpoBaHHn cMa3Ky Kpymbix Tpy6 ocymecTBjunoT meecrHbiMH npneMaMH: caMonanMBOM 
CMa3ora30iX) waTepnana, nneBManwecKHM paciibineimeM hjim noKpbiBHbDrfK rrpo6KaMir, to nocne 
ro^pifpOBaHHH CMa3Ky Tpy6 ocymecxanHxyr c noMonjbio namra, CMOMemioH b cMaofte h nporonHBaeuoH Ha 
rpoce. 

KpoMe Toro, cropeBmyio CMa3Ky. HaueceHHyio nepeA rxxJjpwpOBaHneM h OKanKHy Meranna nocne TBM, TaKHe 
cneAyer yAamrrb c BHyrpeHHeA noBcpxHocTH Tpy6bi nepeA btophuhoh cMa3K0H. 

W3BecTHa TaKme ycraHOBxa pjw HaneceuHH jkhakhx noKpuBUbix MarepHanoB Ha BHyTpeHHioio noBepxaocTb 
Tpy6 c noMombJO nepeMeu^awnjwxcH ajiacTHMHbix npo6oK c MexaroraecKHM npHBOAOM. OHa coctoht to nByx 
anacTHUHbix iipoooK, oAHa H3 kotopmx noABMXHa. B npocTpaHCTBO Mexny npo6KaMH 3anHBai0T pacuerHoe 
KOJimecTBo noKpbiBHoro MarepHana w cutaTuw BCOAyxoM, noffaBacMbiM noj\ io6uToumjM ^anneimeM 0,2 - 
0,3 MTIa, nepeMeroajoT npo6Kn no Tpy6onp0B0Ay. npo6rai co3AaiOT Heo6xoAHMyio KOHraKTHyw 
repMenPiHOCTb, a hx HapyjKHMM ppiaKterp Bbi6npaioT b 3aBMcmfocrn or j\aimcimn cmaroro Bosnyxa, 
BH3K0CTH nospbiBHOPo MaTepnajia m bo3moshocth ocTaBJieHHH nocneAHero B BMA e TOHKoro ffiMAKOrO U10H 
Ha BHyrpeHHeii noeepxHocTw rpyoonpoBOAa. 

OAnaKO TaKHe npo6roi hjim MauxeThi HenbSH Hcnonb30BaTb b rx>$pMpoBaHHOii rpy6e, Tax kslk ner KOHTaKTa 
waHseTu co BceM nepHMerpoM Tpy6bi. KonraKT MaiiseT h npoAOJibHO-rx^pupoBaHHOM Tpy6bi 6yAer tojudko 
no enaAHHaM rxxj>p, a Ha Bwcrynax rxxjjp bbmay OTcyTCTBMH c MaHmeraxcn 6y^yT cKanraiBaTbCH oTxoAbi 
o6popeBrnero Merajura n npenbinyineil CMaaKH. IloBTopHaH cMa3Ka nocne o6pa6oTKH TB*I ramse 6yppr 
3aTCKaTb Ha 3m HenpiUKHMaeMbie MamseroM yxiacTKH. 

3aAa^eH H3o6peTeHHH nHJinercH noBbnneHHe KanecTBa cMa3Kn c OAHOspeMeHHOH oraicTKon BHyrpeHHeft 
nooepxHOCTH npoAOJibHo-ro^pHpoBaHHOH Tpy6bi 3a c^er ooecnroemiH KOHraKTHoro npHJieraraiR MaroseT no 
nepHMerpy BHyrpeHHeA noBepxHocni o6pa6axt4 BaeMoii rpyotj. 

nocTaaneHHaH nejib AocTMraeTCH xeM. hto MaHxeru hmoot npo^MnMpOBamiyEO c BnaAHHaMH h BbicrynaMH 
noeepxHOCTb, wj\€irrwmyK> ccmchhw KOHTaKnapyiomeH Tpy6bi, Ha Bbicrynax waHKeTbi cHa6xeHbi pe6paMM 
xecTKOcTH, npH 3TOM KecTKOCTb MaTOKeT na 3THx jmacTKax pasna mm oonbine mcctkoctii MairaeT Ha 
ytiacTKax hx BnanifH. 

KoHTaKTHan noBepxHOCTb noABHAHbix n HenoABHKHbix Manner HAeHTHMHa raiyTpeimeMy npo4)Krno 
o6pa6aTbiBaawron Tpy6bi no ec nepHMerpy. TaK KaK npo^HTib xpy6bi HMeer cno^KHyio (J>opMy, cocTOjnnyio ro 
conpH»eHHb£X ywacTKOB BbicrynoB n miajjuii, to n/in topo, vro6bi MaHxerbi He Tepn/ra ycroHTOBocTb npH 
npoABHxeHHH b Tpy6e, Ha waioneTax no BbicrynaM BbmonHeHbi pe6pa xecTKocTH, Koropwe ooecne^HBaioT 
paoHOMepHoe npHaanie MaHJKer k Tpy6e m HaHeceHHe CMa3KH paBHOMepHbD* cnoeM. 

>KecTKocTb MaiDKCT paamrara Ha BnanHHax h Bbicrynax, Tax KaK ciuia TpeHHH c Tpy6on Ha Bbrcrynax 
oonbine, MeM Ha HnanMHax. Flpw paeHOH jkcctkocth A«J»opMauHH na Bbicrynax MairaeT 6yAer 6onbme, *rro 
Moaer npHBecni k 3areKaicrao pe3KHbi h 6onee 6wcrpoMy ee M3Hocy. Mcnamieiaie pe6ep KecTKocTH Ha 
Bbicrynax MaBjKer ynpo^HHer hx, npincM creneHb mecrKOcni 3aBHCnT ot MapKii pe3UHbi, ee 

3JiaCTHMH0CTH, TOJmmHbt MaHXeTW H pa3MepOB npOAOJlbHO-IXXtlpHpOBaHHOM Tpy6bi. 

Ha $hp.1 H3o6pa^RCH oSiumm bha ycrpowcrea; Ha <J>nr.2 noKa3aHa b noneperaoM cetieHHH MaHKera c 
npo(J>sin npoBaHHOw KOHTaKTHOM noBepXHOCTfajo, noMen^eHHan BHyrpb npoAon bno-no<J>pHpoBaHHOM rpy6bi f 
pa3pe3 A- A Ha 4>kt.1. 

YcrpOHCTBO COCTOHT H3 Ha6opa HenOAHHXHbtX MaHJKer 1 H nOABHJKHOH MaHJKeTbl 2 C pe6paMH JKeCTKOCTH 3, 

pacnojTOTseHHbix na raroKe ,4 vl cxfa3KH 5, Koropan 3anarraner npocrpaHCTBO vceTKny Maroseraun 1h2, a 
raitme coAepjKMT Rpbinmy 6. Koropan coctoht H3 ocuooaHMa 7 m 8 h 3amynnui 9 co niTynepoM 10, 
3aKpenjieHH0H na Konne npoAOJibHo-ro<|>piTpoBaHHOH rpy6bi 11, wweiomeM BnaAHHbi 12 h Bbicrynbi 13. 

YcTpoHCTBo paooTaer cneAyioumvi o6pa30M. 

HenoABm&Hbie MaHjKerbi I jkcctko Kpennroi Ha qitokc 4 w bboahtch c ropua b np oroji bH o - pckJ) p krpo naHyio 
rpy6y 11, a MawRera 2 Hacaj&MBaeTCR Ha uitor 4 c Bo3MownocThio nepcMeLneHn« no urroKy. npocrpaHCTBO 
Me«AY 3THMM MaaweraMM 3anamiHercH cMa3ounwM cocraBOM 5. Co6painibie Ha urroKe MaHmerw 
npoABwrajor BHyrpb rpy6bi, 3areM c ropua Tpy6bi 11 oAesaioT m Kpennr ocHOBaiiHH 7h8h 3arnynmy 9 co 



nrryijepoM 10 pa3i>eMHOH Kpbnmof 6. Flocjie MOHTarea ycTpoHCTBa Ha TpyCe 1] *iepe3 nrryuep 10 noflaercn 
naaneHMe B03nyxa, nop, /jeucTHHeM KOToporo nponcxo^HT npo^BuseuMe BuyTpu Tpy6bi MaH»er 1 h 2 co 
niTOKOM 4 m CMa3Kofl 5 Mcmfjy hhmh. npH 3T0M Ha6op Heno^raimubix MaHseT 1 cHHMaer c BHyrpeHHeA 
nooepxHocTM irpoflonwio-rafcpwpoBaHiiort xpy6w 11 erapyio cMaony. OKamniy. a nonBUKHan uamseTa 2 non, 
neHCTBHeu flaoneHHH D03^yxa cKonb3irr no urroKy. CMa3Ka 5 Bbm aan wBaercH b 3a3op Mem^y MaitraeTofi m 
npcxJmneM BHyrpeKHeM nooepxHocTH Tpy6bj 11 h HanocirrcH Ha ary noBepXHocrb. 

ITpH Bbixo^e H3 Tpy6bi 11 Ha6opa uatuseT 1 h 2 npOH3BO^srrcH onunoMeHHe nonatm B03jjyxa wepe3 mryijep 10 
b ^eMoirram pa3T>eMHOH Kpbinnm 6. 

TaK Kan MaHTBeTbi 1 it 2 hmoot <J>opMy npotyvmn HapyTKHon KoirraKTHoft noBepxHocrn, H^eirnaqByio $opMe 

BHyTpCHHCft nOBepXHOCTH npO^OJTbHD-rO^pHpOBaHHOH Tpy6bl II, TO BHyTpeHHHH noBepxHOCTb TpytSbi 

pasHOMepHO OMnmaercH Heno^BHmHbiMH MaHateTaMH 1, to eerb nepefl HaneceHHeM ckiaaKH hobou crap an 
CMa3Ka >t; annexes, a b 3a3op Mcmpy MaHwerofi 2 h BHyrpeHHeft noBepxHOCTbJo Tpy6w 11 BbmaanHBaercH 
cwa3Ka, KOTopan paBHOMepHo HaHocurcH no BuyrpeHHeH noBepxHocm no seen pjnme Tpy6bi. B KamnoM 
Tnnopa3Mepe ooca^Hbix Tpy6 n/in oTflejibuofi TomiiHHbi npUMeHHercH ruiacrbipb, n/nma nepHMerpa 
HapysHod noeepxHOCTM Koroporo HecKOJibKO oonbinc jutuhbi BHyTpeHHCH noeepxHocTH o6ca#HOH Tpyfibi b 
HHTepBane peMOHra. A Tax Kax njnma nepHMCTpa jx/m Ka^ofl Tojranmbi ctchkh cboh, to h BHyTpeHHHH 
npo^HJib nnacTbipn jym Ras^oft Tarmnmbi ctchkh oGcannoH Tpy6w paannqeH h cootbctctbchho 
Heo6xD^mio ceoe ycTpoiicTBo. 

3aBHCHMOCTb pa3MepoB KcaroReTbi ot THnopa3MepoB ro^pwponairmjx Tpy6 cne^ena b Tafinnuy. 

Tlpejyiaraexoe ycTpoHcroo Moxer 6brrb Hcnojib30BaHO npn raroroBJieHHH nnacrbipeii, npHMeHHeMbDC pjin 
BOOcrauoBJieHHH repMcrHHHOcna o6caflHbix kojiohh nnaMerpOM 140, 146, 168 mm h ^qpyrwx pa3Mepos. 

Cne^yer HMerb BBHfly. hto b 3aBHcwM0CTH ot TBepfloerw pe3HHbi jniaMerp no^BiuKHOH MaHxerbi flonweH 
6biTb paBHbiM n^iavferpy HenoBHJKHbix MaiixeT (rrpH Macjio6eH3ocroHKOH peairae cpejnieK TBepn;ocTJi) hjih 
MeHbine hx /naaMerpa (npn Macjio6eH30CTOHKOH pe3ime noBbmieHHOH TBepnpcni), IlocnenHee ycnoBHe y^rreHO 
b nnyx nocnejjHHX rpa^ax Tadrnmbi. 

HcnoJib30BaHHe HsoopereHiiH no3BonHT noBbiCHTb Kanecroo HaweceHKH cm33rh Ha BHyrpcHHK>io 
noBepXHocrb npo^ojibHO-rcKjjpHpoBaHHbix Tpy6 h 3HaroTenbHO coKpantTfa TexHononwecKyio onepaqmo no 
no^roroBKe xpy6bi k Hcnojib30BaHino b cKBaxHue. 

TaK an MaHxera Moxer 6biTb npuMeneHa TaKJKe npn o6pa6orKe npoAon bHO-ixx^pKpoBaHHbix Tpy6, b 
paamraHbtx ycrpoHCTBax, r^e ohh HcnQnb3yK)TCH. 



Claims [<t>opuyjia H3o6pereiiiiH]: 

YCTPOMCTBO flJW HAHECEHMH CMA3KM HA BHYTPEHHIOJO nOBEPXHOCTb 
nPOflOJlbHO-rCXPPMPOBAHHOM TPYBbf, coAepwamee MexaHWMecKufl npuBO^, hitok c Ha6opoM 
3jiacTKwm,ix KOHxaKTHpyiomiax no nepuMerpy c BHyTpeHHen noeepxnocrbio TpytSu MaiDKeT, 
pacnonoffieHHbiM uempy MaHmeraMM CMaoo^Hbm cocrae h 3anopnbiH y3en. OT/oiHaiomeecH tcm, wo 
MamECTfai hmciot MRdTTHTiHyio ccweHHfo npo^anbHo-ro<}>pHpof3aHH0i% Tpy6bi npcxJiruiMpoBaHHyio no cc 
sna^KHaw h BbicrynaM noBepxHocTb, npn 3tom MaHmerbi Ha Bbicrynax CHa6xeHw pe6paMM xecTKocrH. a 
mecTKOCTb waHxeT Ha 3TMX yM acne ax paena hjim oonbtne jkcctkocth uaiuseT Ha y*iacrKax hx Bna^HH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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